Ammonia transport in the proximal tubule in vivo.
Studies were performed to characterize the determinants of proximal tubule ammonia entry (and retention) in vivo. Rat proximal tubules were studied in vivo using in situ microperfusion. In both normal animals and animals with metabolic acidosis, increasing luminal flow rate significantly enhanced luminal ammonia entry. In contrast, luminal pH was not as important in determining ammonia entry. Analysis of the levels of luminal NH3 in these studies was not consistent with simple diffusion equilibrium of NH3. In animals with chronic metabolic acidosis, additional studies demonstrated that inhibition of the Na+-H+ exchanger had no direct effect on luminal ammonia entry. However, studies of ammonia efflux from tubules perfused with 10 mmol/L ammonia demonstrated significant transport of both NH3 and NH4+. Studies of luminal glutamine deamidation via gamma-glutamyltransferase in control conditions did not indicate a significant role for luminal ammoniagenesis in the superficial proximal tubule in vivo. These and other recent studies of proximal tubule ammonia transport significantly modify the traditional diffusion equilibrium (of NH3) model of ammonia transport. Luminal flow rate is an important determinant of luminal ammonia entry. Transport of NH4+, both into and out of the tubule lumen, represents a major component of total ammonia transport.